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Section 1 - Executive Summary

Purpose Statement

The purpose of this report 1s present the results of an independent assessment of
the types and amounts of material that will be generated as a result of
decommussioning Building 779 The assessment did not include other buildings in
the 779 Cluster Emphasis in the assessment was placed on the contamunated or
potentially contaminated areas of Building 779, with particular emphasis on the
decommusstoning of gloveboxes As part of the assessment, waste quantities were
compared with quantities from the 779 Cluster Decomnussioming Project Waste
Management Plan, Revision 0 Compansons with older waste estimates could not
be made because electronic data from older estimates data bases could not be
provided during the time penod of this study

Waste Estimates
The amounts and types of waste which are expected to be generated as a result of
decommussioning Building 779 are summanzed in Table 1 1 Industrnial waste,

asbestos waste and PCB waste were not part of this assessment

Table 1.1 - Building 779 Waste Volume Summaries

Waste Volume (ft)

Type Assessment | RMRS Report’' | Difference
Low-Level 43,917 53,873 -9,956
Mixed Low-Level 294 507 -213
TRU 14,034 784 13,250
Mixed TRU 3,546 not estimated 3,546
PU&D 63,475 73,900 -10,425
Industnal not estimated 175,000 n/a
Asbestos not estimated 46,572 n/a
PCB Waste not estimated 101 n/a

1779 Cluster Decommussioning Project Waste Management Plan, Revision 0

Dascussion and Regommendatlons

The difference in low-level waste estimates between the assessment team and the
RMRS report 1s a result of the assessment not assuming that gloveboxes
containing plutomum residuals would undergo a decontamination process and
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become low-level waste Simularly, the assessment assumed that gloveboxes with
epoxied lead shielding would become mixed TRU waste

The difference in PU&D matenal estimates 1s most likely a result of PU&D
matenals removed from Building 779 as a part of Building 779 deactivation
activities The activities were ongoing duning the assessment walk-down phase

Compansons with older waste estimates could not be made because electronic data
from older estimate data bases could not be provided duning the time peniod of this
study Some notes and background matenal were reviewed and showed that old
waste estimates of Building 779 used detailed matenal estimates for certain rooms
in the building and assumed that other rooms were simular to these detailed rooms
Ths can result 1n large errors 1n overall waste estimates and the data indicates that
a walk-down and waste inventory of all rooms 1s required to provide useful data to
a decommussioning waste management plan

Gloveboxes and hoods account for much of the potential TRU waste 1n Building
779 Appendix D shows the total volume from gloveboxes, B-Boxes and hoods to
be over 9,700 cubic feet Volume reduction could reduce this volume as low as
1,000 cubic feet

Recycling of piping could reduce waste volumes by over 1,500 cubic feet
Recommendations include

e An evaluation of existing technologies for charactenization of contaminated
surfaces should be conducted to aid in identification of the lowest level of
waste for decommussioning matenials This evaluation should include national
laboratory technologies that have matured to an engineening design level

e A walk-down and inventory of each building 1dentified for decommussioning
should be made prior to imitiation of building deactivation and validated after
deactivation 1s completed to facilitate development of a comprehensive
decommussioning waste management plan and to incorporate waste
management lessons-learned from on-going or completed building
decommussioning projects

e A decision analysis tool should be used 1n the planming process to determine
the preferred alternative for glovebox D&D at the RFETS by assessing the
technical, economuc, operational and institutional alternatives for cost effective
glovebox D&D This will contnbute to the accelerated cleanup and closure of
the RFETS by applying a logical framework and formal methodology for
making decisions under uncertainty to the complex problem of D&D of

contaminated gloveboxes
2
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Section 2 - Introduction

Overview

211

212

In July 1996, Rocky Flats submitted a draft Ten Year Plan (TYP) for
accelerated nisk reduction, cleanup and closure of the Rocky Flats
Environmental Technology Stte (RFETS or the Site) The draft Plan
embodied accelerated cleanup and closure strategies consistent with the
Rocky Flats Cleanup Agreement (RFCA) One of the key elements of
TYP 1s to decommussion and demolish site facilities The 779 cluster 1s one
of the imitial sets of butldings 1dentified for decommussioning and Building
779 1s the main structure in the 779 Cluster

The report presents the results of an independent assessment of the types
and amounts of matenal that will be generated as a result of
decommussioning Building 779 The assessment did not include other
buildings in the 779 Cluster Emphasis in the assessment was placed on the
contaminated or potentially contaminated areas of Building 779, with
particular emphasis on the decommussioning of gloveboxes As part of the
assessment, waste quantities were compared with quantities from previous
estimates

Approach

221

There were four steps to the independent assessment

2211 The first step was an evaluation of all available data regarding
Building 779 This included

o Decommussioning Operations Plan for the 779 Cluster
Intennm Measure/Intennm Remedial Action (Draft)

o 779 Cluster Decommussioning Project Waste
Management Plan, Revision 0 (June 1997)

o RFETS Low-Level Waste Management Plan
. TRU Waste Management Plan
o As-built drawings for Building 779

2212 The second step was a walk-down of Building 779 and an
estimate of type and volume of waste matenal on a room-by-

3
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room basis Industnial waste (e g, concrete rubble), Asbestos
Waste, and Toxic Substance Control Act (TSCA) Waste was not
included 1n this assessment Waste types included in the
assessment are

° Transuranic (TRU) Waste - defined as waste
contaminated with alpha-admitting TRU nuchdes with
half-lives greater than 20 years and concentrations
greater than or equal to 100 nCv/gram alpha-emutting
TRU nuclides at the time of assay

o Low-Level Waste (LLW) - defined as radioactive waste
that 1s not classified as high-level waste, TRU waste,
spent nuclear fuel, or a by-product matenal as defined 1n
DOE Order 5280 2A LLW contains < 100 nCv/gram
alpha-emitting TRU nuclides

. Hazardous Waste - defined as waste that exhibits the
charactenstics of corrosivity, igmitability, reactivity, or
toxicity or that 1s histed in 6 CCR 1007-3, Section 261,
Subpart B or 40 CFR 261, Subpart D

° Low-Level Mixed Waste - defined as hazardous waste
contaiming measurable amounts of radioactive 1sotopes
classified as low-level waste

° TRU Mixed Waste - defined as hazardous waste
containing measurable amounts of radioactive 1sotopes
classified as TRU waste

o Property Utilization and Disposal (PU&D) Matenals -
defined as those matenals that have histonically been
accepted for storage and reuse (e g, office equipment)

The third step was a comparison of Waste Volumes with current
RFETS waste estimates

The fourth, and final, step was 1dentification of potential waste
minimization opportunities for the decommussioning of Building
779
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Building 779 Descnption

231 General Description - Building 779 1s the pnmary structure in the 779

232

Cluster

2311

2312

2313

Ground-floor area (including a covered dock) 1s 42,800 square
feet (ft%), the second floor 1s 24,370 ft?, and the basement 1s 540
ft?, for a total of 67,710 fi* The building 1s roughly L-shaped
The north-south leg 1s approximately 161 ft wide and 214 ft
long The east-west leg 1s 62 ft wide and 101 ft long At its
highest point, the building 1s 27 ft tall

The building 1s constructed primarnily of filled concrete block
Intenior walls are concrete block, transite, gypsum board, and
acoustic paneling Floors are poured concrete, covered with
vinyl-asbestos tile, carpet, or paint The roof 1s built up over
ngid board msulation, supported by poured concrete on a metal
pad

During 1988, the extenior containment of Building 779 was
structurally upgraded to withstand a Design Basis Earthquake
and Design Basis Wind The 779 Cluster was used for research
and development activities including physical chemustry, physical
metallurgy, machining and gauging technology, joining
technology and process development The Cluster supported
weapons production activities and was an essential component
of the national secunty operations performed at Rocky Flats

Arrangement of Building 779 - Building 779 1s comprised of three main

areas

2321

2322

Section 1 1s the onginal bullding and 1s two stories  The first
floor contains laboratories, a mechanical equipment room, a
maintenance room, an emergency generator, and welding areas
There 1s also a locker room, offices, radiation momtoring, and
other small shop areas The second floor has two large
laboratory areas containing coatings R&D, X-ray, gas diffusion,
offices, and small laboratories There 1s also a small basement
for process waste collection tanks, a fire protection water
collection tank, and transfer pumps

Section 2 has five large research areas which were used for
metal joimng, electroplating, and machiing Smaller areas

5
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234

2323

contain facilities which were used for measurement, mechanical
properties evaluations, and physical evaluation An office, a
locker room, and a mechanical equipment room are also located
1n this section

Section 3 1s the second addition to the bullding It consists of
two stones located at the southwest corner of the building
Section 3 houses a mass spectrometer surveillance lab and an
environmental storage area

Zone Concept for Confinement - To ensure that radioactivity 1s contained
and controlled within the building, Building 779 1s divided into several
ventilation zones separated by physical barners

2331

2332

2333

Contamination control 1s accomplished through a senes of
pressure-control zones, each of which 1s connected to dampers
that control the amount of air leaving a zone Ventilation
pressure 1s increasingly negative from zone to zone toward areas
of potentially higher radioactivity The ventilation atmosphere
flows from areas having the least potential for radioactivity
toward areas having progressively hugher potentials

Aur-pressure balance between zones 1s maintained by differential-
pressure sensing mstruments and 1s controlled by 1nlet and outlet
zone dampers Pressure differentials maintain airflow toward the
zone having highest radioactivity potential to final filtration,
pnior to being exhausted to the outside atmosphere

The outer shell of Building 779 provides the final containment
barner for radioactive matenals before the outside environment
Conventional double-door airlocks provide passage to areas that
do not contain radioactive matenals, such as offices or
maintenance shops

Glovebox Design - The pnimary confinement of radioactive matenals 1n
plutonium process areas 1s achieved by the use of gloveboxes

2341

In general, process gloveboxes are of welded construction, using
formed stainless steel sheet Some boxes are lined with

Teflon® Gloveboxes are covered with 1/8-in lead sheet where
greater radiation shielding was required
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2343

Glovebox windows are attached by means of floating gaskets or
external studs and clamping bars that seal surtable gaskets
Windows are constructed of laminated safety glass, wire glass,
or plastic, depending upon the use of the box If shielding was
required, leaded glass was laminated with safety glass
Gloveports are stamless steel rings welded to glovebox walls
Thick rubber gloves are attached to gloveports with steel nings

Where possible, gloveboxes were designed with a single-level
floor to prevent fissile matenal from accumulating in low areas
or pockets Large openings in a glovebox, such as a ventilation
duct, were positioned above the floor of the glovebox to prevent
the entry of hqud Some gloveboxes that potentially could
contan a cntical quantity of fissile matenal had a gravity flow
dratnage system capable of removing iquid to maintain a
cntically safe depth Cniticality drains termunated on the
laboratory floor that was designed to hold the liquid in a
crtically safe configuration Liquid was then sucked into special
Raschig ning-filled vacuum tanks for subsequent analyses and
processing




Section 3 - Waste Estimates

31  The amounts and types of waste which are expected to be generated as a result of
decommussioning Building 779 are summarized 1n Table 3 1 and 1dentified on a
room-by-room basis 1n Table 3 2 and Table 3 3

Table 3.1 - Building 779 Waste Volume Summaries

Waste Volume (ft’)

Type Assessment | RMRS Report' | Difference
Low-Level 43917 53,873 -9,956
Mixed Low-Level 294 507 -213
TRU 14,034 784 13,250
Mixed TRU 3,546 not estimated 3,546
PU&D 63,475 73,900 -10,425
Industnal not estimated 175,000 n/a
Asbestos not estimated 46,572 n/a
PCB Waste not estimated 101 n/a

G A g WS BN OGN B W M R @x aw

Y779 Cluster Decommussioning Project Waste Management Plan, Revision 0

32  Assessment volumes in Table 3 1 are taken from the totals presented in Table 3 2
and 3 3 Dunng the walk-down portion of the assessment, emphasts was placed
on estimating waste matenals in the contamunated areas of Building 779 Table 3 2
1s a room-by-room estimate of the waste matenal 1dentified duning this walk-down
Appendix B contains the inventory of matenals for each of these rooms orgamzed
by D&D work area Appendix A 1s a crosswalk between D&D work area and
Building 779 room numbers

33  Non-contaminated areas, utility rooms, and those areas which the assessment team
did not have access to (e g, vaults) used waste volume data from the 779 Cluster
Decommissioming Project Waste Management Plan, Revision 0 This data 1s
presented in Table 3 3 The assessment team felt that this data was the best
available current data for these areas

34  The difference in low-level waste estimates between the assessment team and the
RMRS report 1s a result of the assessment not assuming that gloveboxes
containing plutonum residuals would undergo a decontamination process and
become low-level waste Similarly, the assessment assumed that gloveboxes with
epoxied lead shielding would become mixed TRU waste
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35

36

The difference in PU&D matenal estimates 1s most likely a result of PU&D
matenals removed from Building 779 as a part of Building 779 deactivation
activities The activities were ongoing during the assessment walk-down

Industnal waste, asbestos waste and PCB waste were not part of this assessment




A S = o w

-

Table 3.2 - Building 779 Waste Estimate
Data Collected During Independent Assessment

Room Room Room Waste Type ()
Number Classification Size | LLW } Mixed [TRU | Mixed | PU&LD Total
NiRlctiH] LLW* TRU”
c|Blaf€
A A
118 Dumb Waiter v 0 0 0 0 0 0 0
119 Hallway v 0 84 0 0 0 1 85
124 v 332 0 0 0 0 332 332
125 v 512 139 0 0 0 245 384
128 v 174 13 0 0 0 173 186
129 Stairwell v 0 0 0 0 0 0 0
130 v 58 167 0 7 0 0 174
131 v 962 1,046 | 3080 16 0 125 1,218
132 v 374 175 0 0 0 85 260
133 v/ ] 1,485 376 2 775 481 52 1,686
134 v 163 26 0 0 0 161 187
135 v/ 122 22 0 0 99 121
136 v 236 71 0 0 0 182 253
137 v 1,421 736 1 223 33 89 1,082
138 Hall v 292 238 0 0 0 0 238
139 v 642 638 0 236 0 104 978
140 v 531 573 0 0 0 0 573
140A v 289 185 0 0 0 27 212
140B v 172 47 0 0 0 91 138
141 v 374 414 0 0 0 171 585
141A v 348 3,680 0 174 0 106 3,960
141B v 345 144 0 0 0 88 232
141C v 200 104 0 0 0 42 146
143 Airlock v 0 0 0 0 0 0 0
144 Elevator e 0 0 0 0 0 0 0
145 v 174 35 0 0 0 146 181
146 v 653 89 0 0 0 94 183
147 v 26 18 0 0 0 1 19
148 Arrlock v 0 0 0 0 0 0 0
149 Annex Hallway v 420 0 0 0 0 0 0
150 v 4,007 | 2,214 0 1,735 | 636 157 4,742
151 v 225 84 0 0 0 48 132
152 v 606 594 0 327 125 216 1,262
153 v 36 81 0 0 0 26 107
153A v 55 114 0 0 0 114
154 v 1,938 507 27 1,121 0 396 2,051
NC - Non-Contaminated Area RBA - Radiological Buffer Area,
CA - Contamination Area, HCA - High Contamination Area 10
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Table 3.2 - Building 779 Waste Estmate
Data Collected During Independent Assessment

Room Room Room Waste Type (ft’)
Number Classification Size | LLW | Mixed |[TRU | Mixed | PU&D Total
N g clHt LLW® TRU"
L o A <
A A
155 v 1,157 469 0 0 711 117 1,297
156 v 291 206 0 0 0 32 238
157 v 971 785 0 957 0 177 1,919
159 v 658 559 0 88 0 85 732
160 v 2217 | 1,633 56 1,595 | 760 764 4,808
161 v 57 28 0 0 0 36 64
163 v 83 15 0 0 0 12 27
215 Aurlock v 0 0 0 0 0 0
216 Hallway v 326 131 0 0 0 0 131
217 v 1,062 591 0 826 0 43 1,460
218 v 1,155 825 0 245 0 130 1,200
219 Abandoned v 77 72 0 0 0 0 72
Womens Restroom
220 v 1,196 603 0 762 68 126 1,559
221 v 245 145 0 0 0 59 204
221 A/B/C v 350 171 0 0 0 39 210
222 v 3,130 553 0 2,160 | 519 55 3,287
222A v 185 231 0 32 0 263
223 v 838 560 0 0 560
224 v 116 111 0 0 111
225 v/ 463 326 0 0 78 404
226 Stawrwell v 0 0 0 0 0
228 v 4,553 | 1,598 0 1,319 | 120 585 3,622
229 v 245 34 0 0 0 8 42
230 v 159 575 0 21 0 229 825
231 v 386 187 0 0 126 313
232 v 227 110 0 0 188 298
233 v 333 188 0 0 0 0 188
234 v 947 882 0 315 0 275 1,472
234A v 64 100 0 1 0 98 199
234B v 269 483 0 0 0 0 483
235 v 446 198 0 0 0 32 230
236 Aarlock v 0 0 0 0 0 0
237 Hallway v 0 0 0 0 0 0 0
270 v 593 1,705 0 806 48 45 2,604
271 v 216 11 0 0 0 0 11
272 v 578 353 0 244 45 1 643
NC - Non-Contaminated Area, RBA - Radiological Buffer Area,
CA - Contamination Area, HCA - High Contaminahon Area 11
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Table 3.2 - Building 779 Waste Estimate
Data Collected During Independent Assessment

Room Room Room Waste Type (ft°)
Number Classification Size LLW | Mixed [TRU | Mixed | PU&D Total
N l; c g 1’ LLW* TRU®
C A
A
273 v 65 21 0 0 0 1 22
274 v 123 64 0 0 0 6 70
275 v 192 125 0 0 0 32 157
277 v 100 107 0 0 0 38 145
Totals 27,369 117 |13,985] 3,546 6,674 51,691

*The mixed waste cstimates are specific to potentally contaminated lead affixed to gloveboxes

NC - Non-Contammated Area, RBA - Radiological Buffer Area
CA - Contammation Area, HCA - High Contamimnation Area
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NC

CA - Contamimnation Area HCA - High Contamination Area

Table 3.3 - Building 779 Waste Estimate
Data Taken From RMRS Waste Management Plan

Room Room Room Waste Type )
Number Classification Size LLW | Mised {[TRU | Mixed | PU&D Total
N|RiciH| # LLw* TRU*
c B A C
A A
Mam Hallway 1 floor | v 215 0 0 0 0 215 215
100 Vestibule v 187 0 0 0 0 187 187
101 Hall v 215 0 0 0 0 215 215
101A v 57 0 0 0 0 57 57
103,103A/B Mens | v 2,572 0 0 0 0 2,572 | 2,572
Locker Room
104 Elevator v 0 0 0 ] 0 0 0
105 v 152 0 0 0 0 152 152
106 v 261 0 0 0 0 261 261
107 v 513 0 0 0 0 513 513
108 v 74 0 0 0 0 74 74
109 v 249 0 0 0 0 249 249
110 v 248 0 0 0 0 248 248
110A v 171 0 0 0 0 171 171
111 Hallway v 250 0 0 0 0 250 250
113 v 2,960 0 0 0 0 2,960 2,960
114 v 27,428 0 0 0 0 27,428 | 27,428
115 v 3,189 0 0 0 0 3,189 3,189
115A v 826 0 0 0 0 826 826
116 Hallway v 646 0 0 0 0 646 646
116A v 130 0 0 0 0 130 130
117 v 908 0 0 0 0 908 908
120 Change Room | v 103 0 0 0 0 103 103
121 v 1,628 0 0 0 0 1,628 1,628
121A v 414 0 0 0 0 414 414
121B Guard Station | v 174 0 0 0 0 174 174
162 v 1,626 0 0 0 0 1,626 1,626
166 Women Locker | v 0 0 0 0 0 0 0
167, 167A Womens | v 758 0 0 0 0 758 758
Locker
201 v 289 0 0 0 0 289 289
201A/B v 322 0 0 0 0 322 322
202 v 633 0 0 0 0 633 633
202A v 190 0 0 0 0 190 190
203 v 357 0 0 0 0 357 357
- Non-Contaminated Area RBA - Radiological Buffer Area 3




Table 3.3 - Building 779 Waste Estimate

Data Taken From RMRS Waste Management Plan

Room Room Room Waste Type (ft’)
Number Classification Size LLW | Mixed {TRU | Mixed | PU&D Total
2 l; ﬁ g iy Lw® TRU"
A A
204 v 90 0 0 0 0 90 90
204A v 7 0 0 0 0 7 7
204B v 306 0 0 0 0 306 306
205 v 668 0 0 0 0 668 668
206 v 462 0 0 0 0 462 462
207 v 104 0 0 0 0 104 104
207A v 70 0 0 0 0 70 70
207B v 169 0 0 0 0 169 169
207C v 67 0 0 0 0 67 67
208 v 425 0 0 0 0 425 425
209 v 289 0 0 0 0 289 289
210, 210A v 183 0 0 0 0 183 183
211 v 60 0 0 0 0 60 60
212,212A v 195 0 0 0 0 195 195
213 v 844 0 0 0 0 844 844
214 v 432 0 0 0 0 432 432
Docks v 2,026 0 0 0 0 2,026 2,026
001 Basement v 246 0 0 0 0 246 246
122 Utility v 1,348 0 0 0 0 1,348 1,348
123 Decon Room v 0 0 0 0 0 0 0
126 Utihity v 1,055 1,271 0 0 0 38 1,309
127 Utihty v 6,989 | 8244 0 0 0 395 8,639
142 Utility v 819 539 0 0 0 460 999
160A Vault v 112 65 0 0 0 112 177
164 Airlock v 0 0 0 0 0 0 0
165, Womens Locker v 0 0 0 0 0 0 0
170 Dumb Waiter v 0 0 0 0 0 0 0
171 Vault v 4415 5,481 151 0 0 30 5,662
172 Vault v 476 675 26 0 0 0 701
173 Vault v 216 269 0 0 0 1 270
Hallway v 32 4 0 0 0 29 33
153B v 49 0 0 49 0 0 49
Totals 16,548 1 177 49 0 56,801 73,575

* The mixed wastc cstimates are specific to potentially contaminated lead affixed to gloveboxes
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NC - Non-Contaminated Area, RBA - Radiological Buffer Area,
CA - Contamination Area, HCA - High Contamination Area 14
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Section 4 - Waste Minimization

41 Volume Reduction

411

413

414

The major opportunity for mmmmizing TRU waste in Building 779 1s to
detach gloveboxes and hoods from their stands This was assumed during
the volume calculations for the waste estimates in Section 3 If the
glovebox stands (pipes and angle iron) are determined to be TRU waste,
they can be cut into pieces and placed inside the glovebox If they are
determined to be LLW, they can be segregated into LLW containers In
many 1nstances, there are shelves, instrumentation, and apparatus attached
to the glovebox stands which should be disconnected and removed from
the frame unless extensive connections would make removal impractical
These attachments can be segregated into LLW and TRU waste to
minimize the amount of material considered TRU

Brackets that support shelving on walls and stands should be crushed flat
onto the shelf surface, sawed off, or positioned so that the shelves can nest
within one another Tables that have pnmanly open space below the top
surface should be crushed or have the legs or sides removed Cabinets with
doors and shelves instead of drawers can also be crushed to reduce volume
by about one-third Cabinets with drawers could be crushed, however the
volume savings 1s less than a third Some cabinets are connected together
by a top surface Removing the tops so the cabinets can be separated does
nor reduce the volume, but makes packing in waste containers easier

Platforms, carts, and stepstools that have railings or handles extending
much higher or wider than the main volume could be removed to reduce
dead air space 1n a waste container Storage shelves made of solid or
perforated angle 1ron could be disassembled or sawed off so the shelves
could be stacked Awkward equipment (e g , motors or vises) could be
disconnected from their stands or carts to make packing easier

Small pipes should be nested within larger diameter pipes and small ducts
within larger ducts

Gloveboxes and hoods can be cut into pieces to reduce volume A
glovebox with dimensions of 3 feet by 4 feet by 6 feet will require 72 cubic
feet of waste storage space but could be cut to fit into as little as 9 cubic
feet

15
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42

43

Waste Segregation

421

422

431

Lead-lined gloveboxes were constructed with the lead either bolted on or
epoxied on to the stainless steel While it may not be cost effective to
remove the epoxied lead sheets, removing the bolted lead sheets can reduce
the volume of mixed waste generated during the decommussioning process

Segregation of matenals between LLW, TRU and PU&B can be used to
reduce the volume of each type of waste matenial Protective clothing,
tools and other matenals that are determuned to be LLW should not be
placed in TRU waste containers Simularly, matenals that are not suspected
of being contaminated and can cost-effectively be confirmed as non-
contamunated (e g , smear surveys or radionuclide detection
mstrumentation) should be disposed of as PU&D These include desks,
charrs, stools, filing cabrnets, cork boards, chalkboards, bookcases,
standard supply cabinets, ladders, tool boxes, and PC-based computer
equipment

Recyching

Much of the piping in Building 779 could be sent to recycling centers for
melting and reclamation Table 4 1 1s a summary of the piping estimate for
the rooms assessed 1n this study Appendix C 1s a room-by-room estimate
of the piping used to generate Table 4 1 Recycling all of the piping in the
assessed rooms except the conduit and PVC would reduce the waste
volume by over 1,500 cubit feet

Table 4.1 - Cubic Feet of Piping

Stainless Steel Copper | Iron | Fire | Conduit | PVC

1,154 220 88 69 197 11

16
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Section 5 - Discussion and Recommendations

51 Discussion

511

512

513

The purpose of this project was to perform an independent assessment of
the types and amounts of material that will be generated as a result of
decommussioning Building 779 The assessment did not include other
buildings 1n the 779 Cluster Emphasis in the assessment was placed on the
contaminated or potentially contaminated areas of Building 779, with
particular emphasis on the decommssioning of gloveboxes

As part of the assessment, waste quantities were compared with quantities
from the 779 Cluster Decommissiomng Project Waste Management Plan,

Revision 0

5121 Dufferences in low-level waste and TRU waste estimates
between the assessment team and the Waste Management Plan
are a result of the assessment not assuming that gloveboxes
containing plutontum residuals would undergo a
decontamination process and become low-level waste
Similarly, the assessment assumed that gloveboxes with epoxied
lead shielding would become mixed TRU waste

5122 The difference in PU&D matenal estimates 1s most likely a result
of PU&D matenals removed from Building 779 as a part of
Building 779 deactivation activities These differences
emphasize the need to perform a detailed inventory prior to
mitiation of building deactivation and a validation of that
estimate after deactivation 1s complete

5123  Waste estimates in the Waste Management Plan did specifically
identify piping 1n the contamunated area The assessment
identified 1,184 cubic feet of piping which could be recycled and
would result in a reduction in generated waste

Comparnisons with older waste estimates could not be made because
electronic data from older estimate data bases could not be provided during
the time period of this study Some notes and background matenal were
made available for review

5131 The background matenial which was reviewed for old waste
estimates of Building 779 used detailed matenal estimates for

17




5132

5133

certain rooms in the building and assumed that other rooms were
simular to these detailed rooms

As an example, rooms 133 and 137 were assumed to be similar
to room 131 Taking data for room 131 from Table 3 2, this
assumption would assume 3,138 cubic feet of LLW, 93 cubic
feet of mixed LLW, 48 cubic feet of TRU waste and no mixed
TRU waste 1n the three rooms combined Summung the data for
rooms 131, 133, and 137 from the same table results in 2,843
cubic feet of LLW, 34 cubic feet of mixed LLW, 1014 cubic feet
of TRU waste and 514 cubic feet of mixed TRU waste for these
three rooms combined

Thus data indicates that a walk-down and waste inventory of all
rooms 1s required to provide useful data to a decommissioning
waste management plan

514 Gloveboxes and hoods account for much of the potential TRU waste in
Building 779 Appendix D shows the total volume from gloveboxes, B-
Boxes and hoods to be over 8,200 cubic feet Volume reduction could
reduce this volume as low as 1,000 cubic feet

52 Recommendations

521 Technology Search

5211

5212

To facilitate the segregation of matenals between LLW, TRU
and PU&B (and reduce the volume of each type of waste
matenal) cost effect and time saving methods to confirm the
level of contamination (or to assure non-contamination) need to
be 1dentified and implemented These methods should be used
to downgrade suspected waste to the lowest possible level

An evaluation of existing technologies for charactenization of
contaminated surfaces should be conducted Ths evaluation
should include national laboratory technologies that have
matured to an engineering design level

522 Bulding walk-downs and Waste Inventories

5221

One of the key observations made during this assessment was
that old waste inventories may be inaccurate, and that sigmificant
changes in waste volumes by type can occur during building
deactivation prior to building decommussioning  As a result, a

18
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5222

detailed walk-down and comprehensive inventory of matenals
(including piping) should be made to facilitate the
decommussioning waste management process

A walk-down and inventory of each building dentified for
decommussioning should be made pnor to imtiation of building
deactivation and validated after deactivation 1s completed to
facilitate development of a comprehensive decommusstoning
waste management plan and to incorporate waste management
lessons-learned from on-going or completed building
decommussioning projects

523 Decision Analysis

5231

5232

5233

Deactivated gloveboxes, related containment systems and
process equipment at the RFETS has the potential of accounting
for much of the TRU waste from decommussioning buildings

As an alternative to packaging gloveboxes as TRU waste,
available technology process alternatives for decontamination to
levels below TRU at the point of generation should be evaluated
for cost effectiveness A recent study concluded that there are
no current drivers, and large techmical and cost uncertainties, for
the decontamination of old deactivated gloveboxes used for heat
source assembly (**Pu) The conclusion was based on the
difficulty in judging the cost-effectiveness for not only
deactivation but also the cost effectiveness of waste
management

The decision to decontamuinate a glovebox 1s complicated by
competing alternatives, conflicting objectives, uncertain
consequences, declining resources, intangible concerns, and
multiple participants and raises both methodological and
philosophical questions Decision analysts 1s a philosophy and a
methodology for making decisions under these types of
uncertainties It provides a logical framework for decision
making based on what you know (uncertainties), what you can
do (alternatives), and what you prefer (values) The decision
analysis process can be viewed as an 1terative senes of steps as
illustrated in Figure 5 1

A decision analysis tool should be used 1n the planning process
to determine the preferred alternative for glovebox D&D at the
RFETS by assessing the technical, economic, operational and
mnstitutional alternatives for cost effective glovebox D&D This

19



Problem

will contribute to the accelerated cleanup and closure of the
RFETS by applying a logical framework and formal
methodology for making decisions under uncertainty to the
complex problem of D&D of contaminated gloveboxes

Figure 5.1 - Decision Analysis Process

Framing the Modeling and
Problem Data Collection

}_% Evaluation

—>

E l Communication |

20

Decision and
Integration
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APPENDIX A

BUILDING 779 CROSSWALK
BETWEEN WORK AREA AND ROOM NUMBER




Building 779 Crosswalk D&D Area and Rooms

l (Room Breakout)
| Data
Room Collected” | D&D Room Classification
l Number Yes | No | Area Comments NC | RBA| CA | HCA
001 v 24 v
l 100 v 23 |Vestibule v
101 v 23 |Hallway v
101a v 23 v
. 103,103a,b v 23 |Mens Locker Room v
104 v 23 |Elevator v
105 v 23 v
' 106 v 23 v
107 v 23 v
l 108 v 23 v
109 v 23 v
110 v 23 v
' 110a v 23 v
111 v 23 |Hallway v
113 v 21 v
' 114 v 21 v
115 v 21 v
115a v 21 v
l 116 v 21 [Hallway to Dock v
116a v 21 v
' 117 v 21 v
118 v 23 |Dumb Waiter v
119 v 23 |Hallway v
' 120 v 23 |Changing Room
121 v 24
121a v 24
121b v 24  |Unused Guard Station
' 122 v 24  |Utiity v
123 v 24 |Decon Room v
. 124 % 23 v
125 v 23 v
126 v 24 |Utihty v
. 127 7 | 22 |uuly 7
128 v 23 v
129 v 23 [Stairwell v
' 130 v 23 v
131 v 8 v
i A

NC - Non-contaminated area, RBA - Radiological Buffer Area,
. CA - Contamunation Area, HCA - High CA




Building 779 Crosswalk D&D Area and Rooms

NC - Non-contaminated area, RBA - Radiological Buffer Area,

CA - Contamunation Area, HCA - High CA

(Room Breakout)
| Data [
Room Collected! | D&D Room Classification
Number Yes | No | Area Comments NC | RBA| CA | HCA
132 v 23 e
133 v 7 v v/
134 v 23 V4
135 v 23 v
| 136 v 23 Ve
r 137 v 6 Ve
138 v 23 [Hallway v
139 v 9 v
140 v 5 v
140a v 5 v
140b v 5 v
141 v 5 v
141a v 5 v
141b v 5 v
141c v 5 v
142 v 25 [Uthty v
143 ¥4 26 jAirlock v
144 v 26 |Elevator v
145 v 26 v
146 v 26 v
147 v 26 4
148 v 26 |Airlock v
149 v 26 |Annex Hallway v
150 v 1 v
151 v 26 v
152 v 27 v
153 v 2 v
153a v 2 v
153b v 2 |Vault 7
154 v 27 v
155 v 3 v
156 v 4 v
157 v 3 7
159 v 26 v/
160 v 4 v
160a v 4 [Vault v
161 v 26 v
162 v 26 v
163 v 26 v
164 v 26 |Aurlock v
A-2




Building 779 Crosswalk D&D Area and Rooms

NC - Non-contaminated area, RBA - Radiological Buffer Area,

CA - Contamunation Area, HCA - High CA

(Room Breakout)
Data
Room Collected | D&D Room Classification
Number Yes | No | Area Comments NC | RBA| CA | HCA
165 v 26 |Woman's Locker Rm v
166 v 26 |Woman's Locker Rm v
167,167a v 26 |Woman's Locker Rm v
170 v 22 |Dumb Waiter v
171 v 22 |Vault v
172 v 22 | Vault v
173 v 22 |Vault v
201 v 20 v
201a,b v 20 v
202 v 20 e
202a v 20 v
203 v 20 v
204 v 20 v
204a v 20 v
204b v 20 v
205 v 20 v
206 v 20 v
207 v 20 v
207a v 20 v
207> v 20 v
207¢c v 20 v
208 v 20 v
209 v 20 v
210, 210a v 20 v
211 v 20 v
212,212a v 20 v
213 v 20 v
214 v 20 v
215 v 12 |Aurlock v
216 v 12 |Hallway v
217 v 14 v
218 v 19 v
219 v 12 JAbandoned Restroom v
220 v 18 v
221 v 10 v
22]1a v 10 v
221b v 10 v
221¢ v 10 v
222 v 17 v
A-3




Building 779 Crosswalk D&D Area and Rooms
(Room Breakout)

Data
Room Collected! | D&D Room Classtfication
Number Yes | No | Area Comments NC | RBA| CA | HCA
222a v 17 v
223 v 10 v
224 v 12 v
225 v 10 v
226 v 12 |Stairwell v
228 v 16 v
229 v 12 v
230 v 12 v
231 v 12 v
232 v 12 v
233 v 12 v
234 v 13 v
234a v 13 v/
234b v 13 v
235 v 12 v
236 v 12 {Aurlock v
237 v 12 {Hallway v
270 v 15 v
271 v 11 v
272 v 11 v
273 v 10 v
274 v 10 s
275 v 10 /
277 v 10 v
Notes 1 - "Yes" means data was collected during the independent assessment

"No" means data was extracted from the 779 Cluster Decommissioming

Project Waste Management Plan, Revision 0

A-4

NC - Non-contaminated area, RBA - Radiological Buffer Area,

CA - Contamunation Area, HCA - High CA




Building 779 Crosswalk Between D&D Area and Rooms

NC - Non-contaminated area, RBA - Radiological Buffer Area,
CA - Contamination Area, HCA - High CA

(Area Breakout)
Data T
D&D | Collected’ Room Room Classification
Area | Yes | No Number Comments NC | RBA| CA | HCA

1 v 150 v 4
2 v 153 v
2 v 153a v
2 v 153b Vault v
3 e 155 4
3 v 157 v
4 v 156 v
4 J 160 v
4 v 160a Vault v
5 v 140 v

5 s 140a v

5 J 140b v

5 v 141 v

5 v 141a v

5 od 141b v

5 v 141c v

6 v 137 v

7 v 133 J 4
8 v 131 v
9 v/ 139 v

10 v 221 v
10 v 221a v
10 v 221b v
10 v 221c v
10 v 223 v
10 v 225 v
10 v 273 v
10 v 274 v
10 v 275 v
10 v 277 v
11 7 271 v
11 v 272 v
12 v 215 Arrlock v

12 v 216 Hallway v
12 v 219 Abandoned Restroom v
12 v 224 v
12 4 226 Stairwell v
12 v 229 v
12 v 230 v
12 v 231 v
12 v 232 v

A-5




Building 779 Crosswalk Between D&D Area and Rooms

(Area Breakout)

g D‘ta e ml
D&D | Collected’ Room Room Classification
Area | Yes No Number Comments NC | RBA| CA | HCA
12 v 233 v
12 v 235 v
12 v 236 Aurlock v
12 v/ 237 Hallway v
13 v 234 7
13 v 234a v
13 v 234b v
14 v 217 v
15 v 270 7
16 v 228 v
17 v/ 222 v
17 v 222a v
18 v 220 v
19 v 218 7
20 v 201 v

20 v 201a.b v

20 v 202 v

20 v 202a v

20 v 203 v

20 v 204 v

20 v 204a v

20 v 204b v

20 v 205 v

20 v 206 v

20 v 207 v

20 v 207a v

20 v 207b v

20 v 207¢ v

20 v 208 v

20 v 209 v

20 v 210, 210a v

20 v 211 v

20 v 212,212a v

20 v 213 v

20 v 214 v

21 v 113 v

21 v 114 v

21 v 115 v

A-6

NC - Non-contam:nated area, RBA - Radiological Buffer Area,
CA - Contamunation Area, HCA - High CA



Building 779 Crosswalk Between D&D Area and Rooms

(Area Breakout)
Data
D&D | Collected’ Room Room Classification
Area | Yes | No Number Comments NC | RBA| CA | HCA
21 v 115a v
21 s 116 Hallway to Dock v
21 v 116a v
21 v 117 Vg
22 v 170 Dumb Waiter v
22 v 171 Vault v
22 v 172 Vault v
22 v 173 Vault v
23 v 100 Vestibule v
23 v 101 Hallway v
23 v 101a v
23 v 103,103ab  |Mens Locker Room v
23 v 104 Elevator v
23 v 105 v
23 v 106 v
]
23 v 107 v
23 v 108 v
23 v 109 v
23 v 110 v
23 v 110a v
23 v 111 Hallway v
23 v/ 118 Dumb Waiter v
23 v 119 Hallway v
23 v 120 Changing Room
23 v 124 v
23 v 125 v
23 v 128 v
23 v 129 Stairwell v
23 v 130 v
N 23 v 132 4
23 v 134 v
23 v 135 v
23 v 136 v
23 v 138 Hallway v
24 v 001 v
24 v 121
24 v 121a
24 v 121b Unused Guard Station
A-7

NC - Non-contaminated area, RBA - Radiological Buffer Area,
CA - Contarmnation Area, HCA - High CA




Building 779 Crosswalk Between D&D Area and Rooms

(Area Breakout)
Data T
D&D | Collected’ Room Room Classification
Area | Yes | No Number Comments NC | RBA| CA | HCA

24 v 122 Utility v

24 v 123 Decon Room v

24 v 126 Utihity v

24 v 127 Utility v

25 o 142 Utility v

26 v 143 Airlock v
26 v 144 Elevator v
26 v 145 v
26 v 146 v
26 v 147 v
26 v 148 Airlock v/
26 v 149 Annex Hallway v
26 v 151 v
26 v 159 v
26 v 161 v
26 v 162 v

26 v 163 v/
26 v 164 Airlock v
26 v 165 Woman's Locker Rm v
26 v 166 Woman's Locker Rm v

26 v 167,167a  {Woman's Locker Rm v

27 v 152 e
27 v 154 _ v

Notes 1 - "Yes" means data was collected during the independent assessment

"No" means data was extracted from the 779 Cluster Decommissioning
Project Waste Management Plan, Revision 0

A-8

NC - Non-contamunated area, RBA - Radiological Buffer Area,
CA - Contamination Area, HCA - High CA




APPENDIX B

BUILDING 779 ROOM INVENTORY
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APPENDIX C
BUILDING 779 PIPING VOLUME

FOR ASSESSED ROOMS




Building 779 Piping Estimates
(Limited to Rooms Assessed)
———W

Room Pipin
Number SS Cu Fe Fire Conduit PVC
118 Dumb Warter - No Piping Estimated
119 0 00 000 003 130 002 000
124 000 000 000 000 007 0 00
125 0 00 000 000 000 009 000
128 000 000 000 0 00 007 0 00
129 000 000 000 000 000 000
130 000 008 000 020 009 000
131 27 48 262 1374 589 13 74 0 00
132 000 000 000 000 007 000
133 2184 63 47 099 793 1562 000
134 000 000 000 000 007 000
135 000 000 000 000 008 000
136 000 000 000 000 007 000
137 610 070 292 136 307 000
138 000 000 000 000 000 000
139 2071 091 000 018 10 21 000
140 006 077 091 163 092 0 00
140a 0 00 0 00 0 00 0 00 0 00 0 00
140b 000 000 000 000 000 000
141 143 89 023 010 023 053 000
141a 483 199 112 0 00 149 0 00
141b Included with Room 140
141c Included with Room 140
143 Aurlock - No Piping Estimated
144 Elevator - No Piping Estimated
145 000 000 000 000 013 000
146 000 000 000 000 009 000
147 000 000 000 000 007 000
148 Airlock - No Piping Estimated
149 000 000 003 130 002 000
150 597 320 934 675 6 60 000
151 000 000 000 118 135 000
152 734 381 10 29 0 58 190 041
153 0 00 100 030 000 010 000
153a Included with Room 153
154 169 96 811 12 57 090 14 18 524
155 815 26 57 327 119 11 69 000
156 000 000 000 000 007 000
157 9 30 358 0/93 0 88 0 86 106
159 9211 043 003 6 09 102 000
f 160 754 459 4 43 192 15 82 000
i 161 417 119 366 117 051 007
163 000 000 000 000 007 000
"7 215 Airlock - No Piping Estimated
C-1




Building 779 Piping Estimates
(Limited to Rooms Assessed)

Room Piping
Number SS Cu Fe Fire Conduit PVC
216 005 0 00 0 00 000 130 156
217 19 49 19 58 295 387 10 91 0 00
218 24 06 122 258 320 331 000
219 4972 5321 000 000 000 000
220 10 54 613 179 017 527 000
221 000 000 000 000 007 0 00
221a 0 00 000 0 00 000 007 0 00
221b 0 00 000 000 000 009 000
221c 0 00 000 0 00 000 007 000
222 18 48 304 273 102 1475 000
222a 8 68 165 035 284 126 0 00
223 0 48 266 000 000 044 000
224 23 41 010 0 00 011 009 146
225 037 013 000 0 00 046 0 00
226 Stairwell - No Piping Estimated
228 17 00 399 213 929 14 90 0 00
229 0 00 000 002 000 000 0 00
] 230 0 00 0 00 002 000 002 0 00
lk 231 000 000 192 0 00 2179 0 00 ﬂ
232 0 00 000 0 00 000 007 000 |
I 233 279 000 002 0 00 014 000
il 234 25 98 2 66 104 098 285 000
| 234a 412 058 019 0 00 042 0 00
] 234b Included with Room 234
235 145 | oo4 | o005 | o000 | o011 | 000
236 Aurlock - No Piping Estimated
237 005 000 000 0 00 130 156
270 417 45 204 813 6 69 15 85 0 00
271 Included with Room 270
272 Included with Room 270
273 000 000 000 000 007 000
274 0 00 000 000 000 009 0 00
275 0 00 0 00 0 00 000 007 000
277 0 00 000 000 000 008 000
[T Totals 1,154 220 88 69 197 11
CcC-2




APPENDIX D

BUILDING 779 GLOVEBOX VOLUME




FI

Fi

Building 779 Glovebox Volume

Room Dimensions Of Volume Of
Number Item Notes Glovebox or Hood | Glovebox or Hood

inches ft*

126 GB - 126 36 x 8 x 36 63

126 Total 63
131 GB - 131A Lead epoxied on 30 x 40 x 46 32

131 GB - 131B Lead epoxied on 30 x 40 x 46 32

131} B-Box - 131C 30 x 40 x 46 32

131 GB - 131D Lead epoxied on 30 x 40 x 48 33

131 GB - 131E Lead epoxied on 30 x 40 x 48 33

F 131 GB - 961 Lead bolted on 51 x 56 x 76 126
[ 131 B-Box - 9511 36 x 36 x 60 45
131 Total 333
133 GB - 953 Lead epoxied on 12 x 18 x 24 3

133 GB - 954 Lead bolted on 58 x 60 x 90 181

133 GB - 955 Lead bolted on 58 x 40 x 108 145

133 GB - 956 Lead bolted on 58 x 40 x 108 145

133 GB - 957 Lead bolted on 58 x 60 x 90 181

133 GB - 958 Lead bolted on 44 x 40 x 96 98

133 GB - 959 Lead epoxied on 55 x 56 x 60 107

133 Total 860
137 GB - 106-1 Lead bolted on 32 x 46 x 36 31

137{ Hood - 106-1 Lead bolted on 32 x 46 x 36 31

137 GB - 106-2 Lead bolted on 32 x 46 x 36 31

137] Hood - 106-2 Lead bolted on 32 x 46 x 36 31

| 137 GB - 106-3 Lead bolted on 32 x 46 x 36 31
137 GB - 1064 Lead bolted on 32 x 46 x 36 31

137 GB - 106-5 Lead bolted on 33 x 46 x 36 32

137 GB - 106-6 Lead bolted on 32 x 46 x 96 82

137| B-Box - 107 33 x 47 x 37 33

137 Total 333
139] Hood - 139-1 32 x 46 x 36 31

139 Hood - 139-2 48 x 26 x 36 26

139 GB - 139-3 34 x 28 x 36 20

139] Hood - 139-4 36 x 28 x 36 21

139} Hood - 139-5 34 x 28 x 36 20

139 Total 118
140 Hood - 140SE 36 x 48 x 36 36

140! Hood - 140SW 36 x 48 x 36 36

140 Total 7
150 Hood - 150N 31 x 24 x 49 21

150 Hood - 1508 32 x 42 x 96 75

150] Hood - 150W 30 x 36 x 40 25

150 Total 121
152 GB - 208 Lead epoxied on 32 x 4 x N2 59

152 GB - 211 Lead epoxied on 32 x 22 x 96 39

152 Total 98

D-1




Building 779 Glovebox Volume

----------l

Room Dimensions Of Volume Of
Number Item Notes Glovebox or Hood | Glovebox or Hood
mches ft’
154 GB - 1363 Lead bolted on 54 x 168 x 72 378
154 GB - 1364 Lead bolted on 48 x 144 x 60 240
154 GB - 1365 Lead bolted on 36 x 60 x 96 120
154 GB - 2025 30 x 38 x 36 24
I 154 GB - 4933 Lead bolted on 30 x 72 x 43 54
154 GB - 7248 Lead epoxied on 30 x 60 x 42 44
154 Total 860
155 GB - 218 28 x 32 x 54 28
155 GB - 219 28 x 32 x 30 16
155 GB - 220 28 x 32 x 56 29
155 GB - 221 28 x 32 x 47 24
155 GB - 222 36 x 36 x 57 43
155 GB - 223 36 x 36 x 54 41
155 GB - 224 36 x 36 x 30 23
155 GB - 225 36 x 36 x 36 27
#p 155 Hood - IS5NE 28 x 49 x 59 47
158 Total 278
157 GB - 222 42 x 50 x 78 95
157 GB - 223 48 x 84 x 60 140
157 GB - 224 42 x 42 x 68 69
157 GB - 225 40 x 32 x 106 79
157 GB - 226 40 x 32 x 92 68
157 Total 451
160 GB - 857 Lead epoxied on 54 x 90 x 52 146
160 GB - 858 37 x 48 x 98 101
160 GB - 859 Lead epoxied on 132 x 36 x 44 121
160 GB - 860 Lead epoxied on 100 x 84 x 28 136
160 GB - 862 54 x 30 x 168 158
160 GB - 863 Lead epoxied on 36 x 54 x 118 133
160 GB - 864 Lead epoxied on 82 x 54 x 38 97
160 GB - 865 Lead bolted on 115 x 3] x 54 111
160 GB - 866 Lead epoxted on 53 x 48 x 38 56
160 GB - 867 Lead epoxied on 66 x 46 x 40 70
i 160 GB - 868 Lead epoxied on 24 x 36 x 33 17
] 160] GB - 9858 34 x 74 x 36 52
[[160 Total 1,198
I 217] Hood - 217E 47 x 34 x 84 78
| 217] GB - 330-371 43 x 48 x 80 96
217 GB - 963/964 38 x 36 x 145 115
217 Total 289
218{ Hood - 0218SE 36 x 30 x 32 20
218{ Hood - 0218SW 36 x 30 x 32 20
Lead shuelding around
218 GB - 970 glove ports 30 x 32 x 72 40
D-2




Building 779 Glovebox Volume

Room 1 Dimensions Of Volume Of
Number Item Notes Glovebox or Hood | Glovebox or Hood
mches ft’
218 GB - 971 30 x 36 x 86 54
218 Total 134
220! Hood - 220C 34 x 47 x 84 78
220] Hood - 220S 34 x 47 x 84 78
220] Hood - 220SE 36 x 48 x 36 36
220 GB - 462 Lead bolted on 4 x 72 x 37 68
220 GB - 463 34 x 34 x 93 62
220 GB - 974 Lead epoxied on 34 x 42 x 48 40
220 Total 362
222 GB - 017 29 x 30 x 70 35
222 GB - 105 Lead bolted on 22 x 41 x 35 18
222] Hood - 106 37 x 45 x 31 30
222] Hood - 206 30 x 36 x 48 30
222| Hood - 222N 60 x 36 x 84 105
222 GB - 230 Lead bolted on 36 x 36 x 112 84
222 GB - 371 34 x 39 x 74 57
222 GB - 460 Lead bolted on 5 x 36 x 60 63
222| Hood - 555 29 x 36 x 42 25
222 GB - 975 30 x 36 x 73 46
fl 222]  GB - 976 Lead epoxied on 36 x 52 x 40 43
I 222 GB - 977 Lead epoxted on 40 x 48 x 36 40
222 GB - 980 27 x 36 x 37 21
222 GB - 981 32 x 37 x 52 36
222 GB - 982 37 x 28 x 37 22
222 GB - 983 29 x 36 x 72 44
222 GB - 985/986 60 x 52 x 132 238
222 GB - 989/990 40 x 42 x 98 95
222 GB - 991/992 28 x 40 x 178 115
222 GB - 3339 Lead epoxied on 50 x 125 x 40 145
222 GB - 330-371 Lead epoxied on 34 x 39 x 68 52
222 Total 1,344
223| Hood - 223-1 28 x 24 x 45 18
223 Total 18
228 GB - 045 32 x 80 x 120 178
228{ Hood - 191 36 x 22 x 72 33
228 GB - 192 39 x 58 x 137 179
228| Hood - 198 30 x 39 x 73 49
228 GB - 199 Lead epoxied on 31 x 36 x 92 59
228 GB - 200 30 x 36 x 97 61
228 GB - 201 33 x 32 x 66 40
228 GB - 202 33 x 60 x 131 150
228 GB - 203 30 x 42 x 92 67
228 GB - 468 32 x 48 x 86 76
228 Total 892
D-3




Building 779 Glovebox Volume

Room Dimensions Of Volume Of
Number Item Notes Glovebox or Hood | Glovebox or Hood
inches ft’
234 GB - 205 28 x 33 x 184 98
234 Total 98
270{ B-Box - 270N 36 x 36 x 60 45
270 GB - 972 Lead bolted on 32 x 37 x 40 27
270 GB - 973 Lead bolted on 25 x 30 x 58 25
270 GB - 2155 Lead epoxied on 37 x 61 x 37 48
270] B-Box - 3072 35 x 41 x 100 83
270 Total 228
272 GB - 6620 32 x 45 x 54 45
[ 272 GB - 6621 75 x 42 x 39 71
272 116
nTotal from Gloveboxes and Hoods 8,266
— —




